Abstract-The present study tried to assess the roles of vocabulary knowledge in reading comprehension of Iranian EFL learners. Using the multivariate analysis, this study examined the roles of depth and breadth of vocabulary knowledge in reading comprehension of a group of Iranian EFL University students with a minimum vocabulary size of 3,000 word families as was measured by Schmitt's (2001) Vocabulary Levels Test. The study found that 1) the test scores on vocabulary breadth, vocabulary depth and reading comprehension are positively correlated and 2) vocabulary breadth was a stronger predictor of reading comprehension than depth of vocabulary knowledge for the participants of the present study.
I. INTRODUCTION
Of the four language modes (listening, speaking, reading, and writing) in studying English as a foreign language, reading comprehension is considered one of the most important sources for language learning in an EFL setting. Reading is a complex process; reading in a foreign language is even more complex. Reading comprehension, in both first (L1) and second (L2) language, is affected by many variables, the most researched being background knowledge, and reading comprehension strategies (Grabe, 1991) . Research on the relationship between L2 vocabulary knowledge and reading comprehension is just beginning to gain attention and very limited number of studies (e.g., Beglar and Hunt, 1999 ; de Bot, Paribakht,and Wesche, 1997; Laufer, 1992b) were conducted to determine what role vocabulary knowledge plays in reading comprehension.
In their attempts to define aspects and components of lexical knowledge, a number of second language (L2) lexical researchers (e.g., Read, 2004 Read, , 1989 Read, , 1988 Qian, 2002 Qian, , 1999 Qian, , 1998 Haastrup and Henriksen, 2000; Wesche and Paribakht, 1996; Meara, 1996) proposed that lexical knowledge could be regarded as having two primary dimensions: breadth and depth. Therefore, recognition of depth and breadth as two primary dimensions of vocabulary knowledge is essential to understanding the relationship between vocabulary knowledge and reading comprehension. In the present study, breadth of vocabulary is defined as the number of words for which a learner has at least some minimum knowledge of meaning and depth of vocabulary knowledge is defined as a learner's level of knowledge of various aspects of a given word.
The present study aimed to determine the contribution of vocabulary size and vocabulary depth to reading comprehension. It is worth mentioning that although all vocabulary dimensions are conceptually relevant in assessing the role of vocabulary knowledge in reading comprehension, only vocabulary size and a partial dimension of vocabulary depth (synonymy, polysemy, and collocation) was evaluated in this study because the measures of vocabulary size and vocabulary depth were incapable of assessing the other dimensions of vocabulary knowledge in a large-scale testing. Besides, three aspects of depth of vocabulary knowledge were measured since these aspects have been identified as the most fundamental among the depth of vocabulary knowledge aspects in almost all frameworks of vocabulary knowledge (e.g., Qian, 2002 Qian, , 1999 Nation, 2001 Nation, , 1990 Chapelle, 1998) .
This research study tried to provide plausible answers to the following research questions: 1. Is there any relationship between Iranian EFL learners' depth of vocabulary knowledge and their performance in reading comprehension?
2. Is there any relationship between Iranian EFL learners' breadth of vocabulary knowledge and their performance in reading comprehension?
The threshold hypothesis in reading postulates that in terms of vocabulary size there is a threshold level below which the reader will be handicapped by lack of comprehension and above which the reader will be able to apply his/her reading comprehension strategies to help comprehension and achieve better results (Laufer and Hulstijn, 2001 ; Laufer, 1997 Laufer, , 1996 Laufer, , 1992b Laufer, , 1989 Clark, 1980 Clark, , 1979 Nation, 1990; Cummins, 1979) .
There exist various view points with regard to lexical threshold level which is necessary for successful reading comprehension. Sutarsyah, Nation and Kennedy (1994), for instance, suggested a minimum of 4,000-5,000 word families for comprehending a single university textbook in English which contains 5,438 word families. Furthermore, Hirsh and Nation (1992) suggested that for ease of reading, where reading could be a pleasurable activity, 98-99% coverage is desirable (about one unknown word in every 50-100 running words). To reach 95% coverage of academic text, a vocabulary size of around 4,000 word families would be needed, consisting of 2,000 high frequency general service words, about 570 general academic words (the Academic Word List) and 1,000 or more technical words, proper nouns and low frequency words. In her attempts to determine a lexical threshold level for reading comprehension of English language learners, Laufer (1996 Laufer ( , 1992b Laufer ( , 1989 ) conducted a series of studies. In one earlier study, Laufer and Sim (1985a) used comprehension questions and interviews with learners to determine a threshold score where learners could be said to be able to comprehend an English for Academic Purposes text in the First Certificate in English (FCE) exam. They concluded that a score of 65-70% was the minimum vocabulary necessary. Laufer (1989) then went a step further to see what percentage of word tokens (running words) needed to be understood in order to ensure reasonable reading comprehension of the text. Laufer (1989) found that the group that scored 95% and above on the vocabulary measure had a significantly higher number of successful readers than those scoring below 95%.The 90% level did not result in significant differences between those above and below. A comparison of the 95% and above group with the 90-94% group revealed a significant difference in comprehension scores. Laufer (1992b) in a further study looked at the relationship between reading comprehension score and vocabulary size, as measured by the Vocabulary Levels Test (Nation, 1983) or the Eurocentres Vocabulary Test (Meara and Jones, 1990 ). Laufer (1992b) indicated that the lexical threshold for reading comprehension is 95% which corresponds to knowing about 3000-word family level of Nation's (1983) test. That is, L2 learners reading comprehension in English will be impeded by having a vocabulary size below 3,000 word families. Another research study by Coady et.al. (1993) further confirmed that explicit learning of 3,000 high frequency English words produces considerable positive effect on reading comprehension of English language learners. And finally, in two more recent studies (e.g., Qian ,1999 Qian , , 2002 on the relation of vocabulary knowledge and reading comprehension, 3,000 word level, as measured by Nation's (1990) vocabulary Levels Test, was considered as the minimum lexical threshold level for reading comprehension of learners of English.
D. Empirical Studies on L2 Lexical Knowledge and Reading Comprehension
A number of empirical studies investigated the roles of second language vocabulary knowledge in reading comprehension. Koda's (1989) study of 24 college students who were learning Japanese as a foreign language found equally strong correlations between a self-made vocabulary test and two reading tests, one being a cloze test and the other paragraph comprehension. Koda (1989) reported a correlation of .69 (r = .69) between the learners' scores on the vocabulary test and the cloze test and a correlation of .74 (r = .74) between their scores on the vocabulary test and the paragraph comprehension test. Another research study by Coady et. al. (1993) , which studied 79 students learning English in a university academic program revealed that the two experimental groups, receiving special training in high frequency vocabularies, achieved better reading comprehension at the end of experiment than did the control group, not receiving such a treatment. Besides, in his study, Khalidieh (2000) concluded that Arabic learners' lack of morphological knowledge, a subcomponent of vocabulary knowledge, prevented the learners from arriving at an interpretation of authentic Arabic texts. The predictive power of L2 vocabulary in reading comprehension was also explored by Stal (2003) who called the relationship between vocabulary and reading comprehension a "robust" one and asserted that vocabulary knowledge has consistently been the "foremost predictor of a text's difficulty" (p.241). In his study of 5 th grade students, Stal (2003) reported that vocabulary knowledge and reading comprehension were strongly correlated, based on a measurement of word difficulty and sentence difficulty. In addition, Anderson and Freebody (1981) maintained, "a reader's general vocabulary knowledge is the single best predictor of how well that reader can understand a text" (p.3), based on their study of 8 th grade students, who were assessed using word recognition checklists and multiple choice vocabulary tasks. The authors reported a high correlation between tests of vocabulary and reading comprehension.
E. The Roles of L2 Vocabulary Breadth and Depth in Reading Comprehension
In second language research few empirical studies have been reported on the relationship between depth and breadth of vocabulary knowledge and reading comprehension. In one study, Laufer (1992b) administered the Vocabulary Levels Test (Nation, 1983) and Eurocentres Vocabulary Test (Meara and Jones, 1990 ) to 92 university freshmen whose native language was either Arabic or Hebrew. She found that the scores on these tests correlated with reading comprehension scores at .50 (r = .50) and .75 (r = .75) respectively. Qian (1999) found more robust correlations in his study of 44 Korean learners and 33 Chinese learners of English, using Vocabulary Levels Test (Nation, 1983 ) and reading comprehension section of the TOEFL. The correlation between the two tests was .78. Beglar and Hunt (1999) conducted an almost identical study with 496 Japanese high school students using two versions of 2,000 word level and 464 students with two versions of University Word List (UWL) of Vocabulary Levels Test (Nation,1983) . They found that the scores on the reading comprehension section of the TOEFL test correlated with the scores on two versions of the 2,000 word level at .66 (r=.66) and .62 (r=.62), respectively, and with the scores on the two versions he UWL section at .67(r=.67) and .71 (r=.71) respectively. Still, in another study which investigated the relationship between the perceived reading comprehension strategies, vocabulary size and reading comprehension of 226 first year EFL learners of 7 different higher education institutions in Saudi Arabia, Al Nujaidi (2003) found a strong positive relationship between the participants' vocabulary size at 2000 level and their performance on a reading comprehension test.
In comparison to vocabulary size, there have been fewer studies exploring the relationship between depth of vocabulary knowledge and reading comprehension. In one study, de Bot et.al (1997) aimed to model L2 lexical processing in the context of reading comprehension through interview and think aloud protocols. Although de Bot et.al. (1997) did not intend to probe the connection between depth of vocabulary knowledge and reading comprehension, their study found that various aspects of vocabulary knowledge, such as word morphology, word associations and other vocabulary depth indicators are closely linked to reading comprehension process. In another study, Qian (1999) found a strong correlation of .82 (r=.82) between the vocabulary depth of 44 Korean and 33 Chinese learners of English, using Word Associates Test (Read, 1995) , and their reading comprehension.
III. METHOD

A. Participants
A group of 112 senior and junior students majoring in English Literature at Shiraz University, Iran, took part in this study. The participants were male and female students between 21 to 25 years old.
Although 112 students took part in this study, 81 homogenized students were chosen as the participants of this study. To find the homogenized group, the participants were selected among those who had reached the lexical threshold level, i.e. the 3,000 word family level or better. Of the total 112 participants of this study, eight participants did not reach the 3,000 word family level. Besides, since the three tests, test of reading comprehension, vocabulary size and vocabulary depth, were administered in single testing sessions, there were 23 participants who did not take part in all three tests and thus were excluded from the participants of the study.
B. Instrumentation
The following instruments used in this study: A reading comprehension test taken from Longman TOEFL (Philips, 2006 It is in five sections, representing five different word frequency levels-the 2,000-word level, the 3,000-word level, the 5,000-word level, the Academic Vocabulary level and the 10,000-word level. The 2,000-and 3,000-word level sections include only high-frequency words in English; the 5,000-word level is a boundary level between the high-frequency and low-frequency word levels; the 10,000-word level section includes relatively low-frequency words; and the Academic vocabulary section contains medium-frequency academic vocabulary.
At each level, the test takers need to check 60 words against 30 definitions to make the correct matches. In addition, the words used in the definitions are always more common than the matched words ). The validity and reliability of the Vocabulary Levels Test has been confirmed by a number of researchers (e.g., Schmitt et. al. 2001 Beglar and Hunt, 1999; Read, 1998) and it has also been used by a number of researchers (e.g., Qian, 2002 Qian, , 1999 Luafer and Paribakht, 1998; Yu, 1996) as an appropriate means of assessing vocabulary size of English language learners. Schmitt etal. (2001) in his study which tested a total of 801 participants in 13 groups in England, New Zealand, Slovakia, Brazil and Spain, in which he compared the scores from two versions of the test, namely, Schmitt (2001 Schmitt ( , 2000 found that reliability coefficients ranged from .92 to .96 for different sections of the tests. In his study to examine the validity of the VLT (Schmitt, 2000 (Schmitt, , 2001 ), Schmitt etal. (2001) realized that nine native speakers had no problems with the two versions of the test and all of them reached the maximum or near maximum scores. Besides, the results from the 801 participants were analyzed using the ITEMAN (1989). Schmitt et al. (2001) concluded the mean facility value decreases as the levels contain words that are progressively less frequent. The mean discrimination indices varied from .509 to .669. For levels other than the 10,000 level, no item had a discrimination index of less than .30 at the 10,000 level, the discrimination fell below .30 in 13 out of 60 cases. They concluded that the discrimination indices for 1018 JOURNAL OF LANGUAGE TEACHING AND RESEARCH the VLT are acceptable, bearing in mind that it is quite usual for less able learners to know a certain number of lowfrequency words, while more able learners typically have some gaps in high frequency vocabulary.
The results of the analysis of the profile of the sections, using Guttman Scalability analysis, revealed that the four frequency sections had a high degree of scalability. In most cases, therefore, if an examinee reached the criteria at one level, the teacher or the researcher can be reasonably confident that the higher frequency levels are known as well. The results of the factor analysis for separate sections and all of the sections together revealed that the only apparent linguistic feature that the VLT could address is vocabulary (Schmitt etal. 2001 The WAT intends to assess depth of vocabulary knowledge through word associations; the semantic and collocational relationships that a word has with other words in a language.
Each test item comprises one stimulus word, which is always an adjective and eight words located in two different columns, each containing four words. Among these eight words, four are associates (i.e., related words) to the stimulus word and the other four are distractors.
WAT went through a process of repeated piloting and drafting, including a large-scale field test involving 132 participants. In one trial (N=94) a high correlation of .82 was found between the WAT and a comparison vocabulary matching test. The IRT reliability of the WAT in this trial was .93 and that of the matching test was .90 (Read, 1995) . In an earlier trial (N= 38) a correlation of .85 was reported between the WAT and the matching test (Read, 1994) . Read (1998) continued revising and improving the test and found high correlations between the WAT and one matching test of vocabulary knowledge, and an interview. In addition to be a reliable test, the WAT has been used to measure the depth of lexical knowledge in a number of lexical studies (e.g., Nassaji, 2006 Nassaji, , 2004 Qian, 2002 Qian, , 1999 ).
C. Procedures
1. Data Collection Before being administered to the participants of the main study, the three tests-reading comprehension, vocabulary size and vocabulary depth-were piloted with 20 seniors at Shiraz University. The primary purposes of this pilot study were to decide how to provide enough instructions to the participants and to determine the time that test-takers would need to complete the tests.
Based on the findings of the pilot study, the same instructions were provided by the researcher, and the same amount of time was devoted to the completion of the three language tests. The three tests, the reading comprehension (RC), vocabulary size (VS), and depth of vocabulary knowledge (DVK), were administered in single testing sessions to the participants. To eliminate the possibility of an order effect, the tests were administered in counterbalanced orders to the four groups of the participants. The orders are listed as follows:
1). VS-DVK-RC 2). VS-RC-DVK 3). DVK-RC-VS 4). RC-DVK-VS 2. Data Analysis
To explore the level of intercorrelations among vocabulary size, vocabulary depth, and reading comprehension twotailed Pearson correlation, using SPSS version 11.5 for windows, was conducted. When determining the more powerful predictor of reading comprehension, multiple regression analysis was conducted.
IV. RESULTS AND DISCUSSION
A two-tailed Pearson correlation analysis was conducted to see if there is any significant relationship between depth of vocabulary knowledge and reading comprehension of Iranian EFL University students. Table 1 illustrates clearly the correlational analysis of vocabulary depth scores, and reading comprehension test scores. 
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In light of the results of the Pearson correlation, as can be seen in the Table1, the correlation between depth of vocabulary knowledge and reading comprehension test scores is .73 (r =.73). Since the significance value for the correlation between vocabulary depth and reading comprehension is much less than 0.01 (p< 0.01), one can conclude that depth of vocabulary knowledge and reading comprehension are positively correlated.
To investigate the fact that to what extent scores on the breadth of vocabulary correlated with those of reading comprehension, a two-tailed Pearson correlation analysis was conducted between the scores obtained through the administration of vocabulary size test and reading comprehension test. Table 2 depicts the correlational analysis of vocabulary size (VS) scores and reading comprehension (RC) test scores. The results of the Pearson correlation, as can be seen in Table 2 , shows that the correlation between vocabulary size and reading comprehension test scores is .83 (r =.83).The significance column of the same table shows the significant value for the correlation between these two sets of variables is much less than 0.01 (P<0.01), so it is not hard to conclude that vocabulary size and reading comprehension are highly related.
At the third step, multiple regression analyses were conducted to predict the reading comprehension performance from, on one hand, vocabulary size, and on the other hand, depth of vocabulary knowledge. To determine the more powerful predictor of reading comprehension, scores on the vocabulary size (VS) and depth of vocabulary knowledge (DVK) were taken as the predictor (or independent) variables and scores on the reading comprehension (RC) as the criterion (or dependent) variable. Through a multiple regression analysis using SPSS, hierarchical multiple regression analyses was chosen. With this method, variables or sets of variables are entered in steps, with each independent variable being assessed in terms of what it adds to the prediction of the dependent variable, after the previous variables are controlled (Pallant, 2001 ). .000 .000 .000 **p< 0.01
As Table 3 shows both vocabulary size (VS) and depth of vocabulary knowledge (DVK) contribute significantly to the reading comprehension performance of the participants of the present study. As it can be seen, vocabulary size accounted for 69.6% (R 2 = .696) and vocabulary depth accounted for 53.8% (R 2 = .538) of the variance in reading comprehension of the participants of this study. Besides, the standardized regression coefficients (β) indicate that both vocabulary size and depth contributed significantly to the reading comprehension performance of the test takers. The above Table further shows that vocabulary size contributes more to the reading comprehension performance of the test takers than vocabulary depth, the standardized regression coefficient index (β) is .615 for vocabulary size and .360 for vocabulary depth.
V. CONCLUSIONS
Summarizing the answers for the research questions, it was found that, with the sample of Iranian EFL learners participated in this research study, scores on the depth of vocabulary knowledge, breadth of vocabulary knowledge and reading comprehension are closely related. Besides, the significance value showed that although vocabulary size correlated more strongly to reading comprehension than depth of vocabulary knowledge, the magnitudes of the correlation coefficients between each predictor variable and the criterion value do not differ significantly. Moreover, the correlations between depth and breadth of vocabulary knowledge and reading comprehension in this study are fairly close to their corresponding counterparts in Qian's (1999) Laufer's (1992b) Beglar and Hunt's (1999) Al Nujaidi's (2003) studies.
The results of the multiple-regression analysis indicate that, first, the dimension of depth of vocabulary knowledge is as important as that of vocabulary size: the two dimensions are closely associated with reading comprehension. Since the reading comprehension test in the present study aimed to measure the reading comprehension performance of
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Iranian EFL University students, one can thus proceed to state that, for the EFL University Students and in academic settings, depth and breadth of vocabulary are closely and positively associated with the reading comprehension performance. In determining the more powerful predictor of reading comprehension from vocabulary size and vocabulary depth, the results obtained in this study runs against the findings of the Qian's (1999) study. Qian (1999) found that for the 77 Korean and Chinese English language learners participated in his study vocabulary depth contributed more to the reading comprehension of the test takers than vocabulary breadth. Although the results of the present research question run against that of Qian's (1999) study, these results do not seem surprising at the moment due to the stronger correlation with reading comprehension that vocabulary size shows in this study. Among vocabulary size and depth the one that has a stronger relationship with reading comprehension would be the more powerful predictor of reading comprehension. In this study the results suggest vocabulary size to be a stronger predictor of reading comprehension than vocabulary depth. In addition, since the empirical results have shown that vocabulary size and depth measures are similarly powerful in predicting reading comprehension, it would make sense to give equal weight to these two components of vocabulary knowledge in reading comprehension assessment.
VI. LIMITATIONS AND FUTURE RESEARCH
Acknowledging some limitations through the accomplishment of different phases, several suggestions made for further research. First, a relationship between vocabulary knowledge and reading comprehension was found to exist in this study; however, whether this relationship involved casualty was not investigated. Further research to investigate this causal relation can study the comparison between two different vocabulary enhancement treatments, such as reading only and reading plus. Next, the present research study employed only one type of vocabulary size measure (Schmitt, 2001 ) and vocabulary depth measure (Read, 1995) to assess the test takers' depth and size of vocabulary knowledge. The same research can be replicated using other vocabulary size tests, e.g. Eurocentres Vocabulary Size Test (Meara and Buxton, 1987; Meara and Jones, 1988, 1990) , Productive Vocabulary Levels Test (Laufer and Nation, 1995) and vocabulary depth measures, e.g. Wesche and Paribakht's (1993, 1996) Vocabulary Scale Knowledge. Finally, the present research investigated the contribution of vocabulary knowledge to reading comprehension. The research did not look into the relationship between vocabulary knowledge and other language skills. Meara and Jones (1988) suggested that vocabulary knowledge is heavily implicated in all language skills, so future studies can be conducted to determine whether vocabulary knowledge can contribute significantly to the performance of English language learners in other language skills, i.e. listening comprehension, speaking and writing.
VII. APPLICATIONS AND IMPLICATIONS OF THE FINDINGS
The findings of this study could prove to be a particularly useful guideline for curriculum designers and material developers. The present research study shows that Iranian EFL University students' depth and size of vocabulary knowledge are strongly associated with their reading comprehension success. Now it is up to the curriculum designers and material developers to incorporate these aspects of vocabulary knowledge in EFL syllabi and materials.
It is also hoped that the findings of the present research can be useful in teaching English as a foreign language. As the results of the present study reveals for Iranian EFL learners both their depth and breadth of L2 lexical knowledge are fundamental components in the vocabulary knowledge-reading comprehension chain. The major trust of this finding is to make the teachers create an awareness of the importance of vocabulary knowledge, both depth and breadth, in the language learners. As Schmitt (1990) suggested what language learners become conscious of, what they pay attention to, and what they notice, influence and in some ways determine the outcome of their learning. Since language is vast and teachers cannot teach all words learners need, it will be highly desirable to raise the language learners' awareness of the importance of paying attention to developing their depth and breadth of vocabulary knowledge while learning English as a foreign language.
APPENDIX 1: READING COMPREHENSION TEST (SAMPLE QUESTIONS OF READING COMPREHENSION TEST DEVELOPED BY PHILIPS, 2006)
Carbon tetrachloride is a colorless and inflammable liquid that can be produced by combining carbon disulfide and chlorine. This compound is widely used in industry today because of its effectiveness as a solvent as well as its use in the production of propellants.
Despite the widespread use in industry, carbon tetrachloride has been banned for home use. In the past, carbon tetrachloride was a common ingredient in cleaning compounds that were used throughout the home, but it was found to be dangerous: when heated, it changes into a poisonous gas that can cause severe illness and even death if it is inhaled. Because of this dangerous characteristic, the United States revoked permission for the home use of carbon tetrachloride in 1970.The United States has taken similar action with various other chemical compounds.
1. The main point of this passage is that (A) carbon tetrachloride can be very dangerous when it is heated (B) the government banned carbon tetrachloride in 1970 (C) although carbon tetrachloride can legally be used in industry, it is not allowed in home products 
